Abstract-University and industry collaborative relationships are now widely practiced in many countries and are increasingly important in some developing countries. This paper aims to show what is similar and what is different about the relationships between how universities interact with industrial firms in developing as contrasted with advanced industrial economies. We report some initial findings from our research project conducted in Sri Lanka. Our survey of universities and some industry representatives shows that although universities might lack infrastructure, skills and resources required to fully support academic entrepreneurship, there is evidence of some interesting collaborative initiatives starting up. We also present some suggestions for promoting these types of interactions based on evidence gathered from holding a mini workshop with staff representing a variety of different industry sectors.
INTRODUCTION
In the area of innovation and entrepreneurship research and higher education research, the triple helix model has been commonly used as a framework for understanding interactions between key actors in different innovation systems. One fundamental statement in the triple helix thesis is that the triple helix relations between academia-industry-government relations are indispensable conditions for fostering innovation and growth [1] . In this research, we focus on the interaction between universities and industry in developing countries as two of the major actors of any national innovation system. In examining the transition from a research university to an entrepreneurial university, Etkowitz [2] affirms that the academic enterprise is transformed in parallel, sometimes leading, other times lagging the transition to a knowledgebased economy.
University-industry collaboration is often initiated through contacts with established knowledge and actor networks, and to focus on the manipulation of codified knowledge to produce new technical devices and instruments [3, 4] . In emergent industries, cooperation with universities is more often aimed at enhancing new knowledge development. Firms are more likely to collaborate with universities to access new knowledge developments and obtain scientific support for new product development [5] . It is likely that this collaboration will be based on new and informal contacts with employees and students playing important roles [6] . This paper focusses on how developing countries have attempted to initiate collaboration between universities and industrial firms. Universities are constantly looking for new ways to remain relevant actors in the knowledge economy, which means they need to secure some external funding sufficient to cope with the increasing costs of running and maintaining research laboratories. On the other hand, industrial firms are exploring ways of keeping abreast of technological progress in a highly uncertain competitive environment. Hence both of these actors can help each other via a number of different types of interactions, but we are mainly going to analyse research based collaborations in this paper. Although there is abundant evidence to suggest that different forms of knowledge transfer occurs between universities and industry, for example via informal contacts, personnel mobility, consulting relationships and joint research projects [7] , most of this evidence is reported from developed country experiences. Therefore we aim to provide some insights into this important activity from a few developing country experiences utilising both secondary and primary data sources.
II. INDUSTRIAL FIRM LINKAGES WITH UNIVERSITIES
As innovative activities inside of firms have become more professionalized, and some university research has become more specialized, universities are playing an important role in providing the trained researchers for firms in some sectors to perform their innovative activities. At the same time, firms have found it essential to have processes in order to benefit from progress in those longer-term research programs in universities in fields that have impacts on their present and future business activities.
The range of interactions between universities and firms is considerable. At one extreme, there might be fundamental research undertaken by a university researcher that leads to a discovery, its practical importance is recognized by a business firm, which may collaborate with the university researcher in order to exploit it. This happens most often in science-based industries including the chemical, biotechnology and pharmaceutical sectors, where the focus is on the discovery of interesting and useful synthetic molecules. At the other extreme, the provision of trained researchers, familiar with the latest research techniques and integrated in international research networks, is important to firms. Thus, even if university research in mechanical engineering has fewer direct applications than research in chemistry, it still provides mechanical engineers trained (for example) in those simulation and modelling techniques that are increasingly important in the design and development of automobiles and aero-engines [8] .
When analyzing university-industry collaborations, we need to acknowledge that no single university is likely to have the complete set of skills a company may require. Crossinstitutional research may be needed to satisfy a diverse or multifaceted set of needs within a single area. Hence such collaborations can bring benefits and challenges. The benefits might be concrete, in the form of a flow of marketable innovations, and 'soft', in, for example, the development of informal linkages between university research staff and company R&D workers or other company staff [9] . Here we also need to consider whether there is any link between firm size and the advantages and outcomes of university-industry collaborations in terms of stimulating innovation in firms. Santoro and Chakrabarti [10] propose that large firms would typically focus upon non-core technologies and non-core business areas when interacting with universities and academic scientists, whereas small firms would focus upon core technologies and business areas. Link and Rees [11] argue that small firms have an innovation advantage over large firms, and that the small firms are better able to benefit from relationships with universities. In contrast, Fontana, Geuna and Matt [12] find that large firms are more likely to interact with universities (i.e. have a higher propensity to sign collaborative agreements).
Although universities might seem to fulfill broadly similar functions in the innovation systems of most industrial economies, the importance of their role varies considerably across developed and developing economies, as this is influenced by the structure of domestic industry, the size and structure of other publicly funded research performers, and numerous other factors. Hence we need a better understanding of why industrial firms in developing countries would benefit from linkages with universities, especially in a resource constrained environment.
III. SOME DEVELOPING COUNTRY INSIGHTS
When analyzing university-industry collaborations in developing countries, one needs to appreciate the fact that applying a conceptual framework like the National Innovation System (NIS) theory or triple helix model in this context may very well miss some innovation system nuances peculiar to these economies. For example, often research and development efforts in developing countries might develop much more slowly compared to developed economies due to the type of research facilities available, there are usually fewer technology driven industries and more low technology based sectors (e.g. agriculture and craft industries) -possibly hindering the application of the NIS concept as a development tool and strategy. Now we provide some country specific insights of university-industry collaborations from a few Asian developing countries, based on previous studies, before moving onto present our empirical research insights from Sri Lanka later in this paper.
A. Pakistan
Although Pakistan has been a good producer and exporter of products, these are mainly from the agriculture, leather and textile sectors. The industrial sector in Pakistan is lagging behind many other developing countries, especially in terms of its infrastructure and skilled workforce. Mostly industries operate at minimal labor, often with few graduates or highly qualified skilled professionals, and are private sector entities, with very poor R&D facilities and very few academic linkages of note [13] .
Some developing and industrialised economies have witnessed the emergence of new stakeholders concerned by issues related to innovation and technology transfer in recent years. These organisations range from associations of entrepreneurs or innovators, to business clubs or associations, to specialised institutes or technology parks. This has led to a gradual acknowledgement by governments of the importance of innovation and entrepreneurship as a policy theme. One clear implication for Pakistan is a need for a strong science and technology policy and for other policy areas (e.g. higher education, IT, agriculture) to acknowledge the importance of innovation across different stakeholders in the country in order to help lay the foundations for university-industry collaborations [14] .
Knowledge-based economies develop by sharing information and knowledge transfer. In order to develop the scientific and research culture across Pakistan, Gul and Ahmad [15] state that it is important to socialize the scientific activities, in the form of conferences, seminars, symposia, workshops and small training initiatives. These provide the important platform for sharing of information to other members of the community. Industrial communities get to know about the plethora of research progress across different universities, which assist in the collaboration as per their product development.
Relationships between universities and industrial firms in Pakistan have developed very slowly over recent times, mainly due to divergent viewpoints concerning the merits of such collaborations. Industries demand research in practical fields where as universities prefer research in their own respective scientific and technological areas. But with the passage of time, both industry and universities are realizing the increasing demand for their joint participation in research activities. This has partly been initiated by the Higher Education Commission of Pakistan's project University-Industry Interaction (UII), which was launched in 2005. However there is no evaluation report in the public domain, which proves any success or limitations of this project [16] .
B. Thailand
Here we provide an example of how one universityindustry partnership has unfolded in Thailand. The King Mongkut University of Technology-Thonburi (KMUTT), is a public university that shifted to an autonomous status in the mid-1990s. KMUTT is a relatively small engineering university, which has worked to put in place the systemsfinancial, personnel, overall governance, etc.-to create a cadre of professional academics that are incentivized to undertake a mix of top-quality academic work as well as reach out more to the community and to business. The path has not been easy, but most staff appears to have been comfortable with the transition and have confidence in the strong leadership of KMUTT's presidents to date. One change in the governance structure during early-2000s was the recruitment of an outside marketing-style person from business to run the university's institute devoted to matching university resources with demand from outside [17] . This type of senior management change might help a university to lay the foundations for external engagement across a spectrum of activities with business and industry.
From the Thai Hard Disk Drive (HDD) industry, we learn that the intermediaries play an important consulting, brokering, and mediating role to help facilitate university-industry collaboration for this sector in Thailand. According to a survey conducted by Sutthijakra and Intarakumnerd [18] , these intermediaries help alleviate systemic failures by building the formal network of university and industry, developing human resources and providing resources (i.e. information, training, testing and funding) to university and industry. As a result, interactions and relationships in university-industry linkages are deepened and strengthened.
At a more widespread level, firms operating in Thailand have generally not exhibited strong interest in universityindustry collaborations. This perhaps reflects the fact that Thailand's strategy of linking protection in the domestic market with exports of natural resources and low-wage manufactured goods translates into low levels of competitive threats to Thai-based firms and, as a result, low levels of enthusiasm to pursue partnerships with universities. This is less the case for firms, such as Toyota, which operate in mediumtechnology and high-technology areas and are able to draw on R&D from outside the country or to pursue such activities inhouse [19] . Even if the private sector was more eager to link up with universities, Thailand's educational infrastructure has, apart from a few exceptions, exhibited neither the incentives nor institutional capacities for such linkages. There are numerous characteristics of Thai universities themselves that impede closer ties to the private sector. For example, finding the appropriate person to manage the interface is critical. In general, university staff operate on a timeframe that is tied to the semester or to the thesis writing period of students, whereas private sector businesses expect a much quicker turnaround. Some academics remain suspicious of the development of close links with the private sector [19] . In the past, links between Thai universities and the private sector have been based purely on informal consultancy services. The main aim of the professors has been to obtain an additional personal income to enhance the low salaries in the public sector [20] .
IV. INSIGHTS FROM SRI LANKA

A. University-industry interactions in Sri Lanka
Lying off the southern tip of India, the tropical island of Sri Lanka has a population of approx. 22 million people. After more than 25 years of civil conflict, which ended in May 2009, the country can now look forward to improved economic and social prosperity. Sri Lanka is a developing economy based largely on agriculture, services, and light industry. The service sector is the largest sector of the Sri Lankan economy, employing 45% of the workforce. Tourism, banking, finance, and retail trade are the major components of the service sector [21] . According to the UNESCO Sri Lanka Country Report [22] , Sri Lanka has 15 conventional universities. There are two other universities, one under the Ministry of Defence and the other under the Ministry of Vocational Technology. The funds channelled by the government amount to less than 0.5% of GDP; the universities depend on this state funding to meet about 96% of their annual expenditure.
De Silva [23] infers that it has been difficult to promote university-industry collaborations in Sri Lanka, partly due to the absence of an overall university policy or support mechanisms to promote academic entrepreneurship. Any such small scale initiatives are mainly driven by individual academics. Furthermore, since all the Sri Lankan universities suffered from resource scarcities, there was no significant difference between universities.
Since University-industry interactions in Sri Lanka is a relatively recent phenomenon it has received limited proper leadership and direction or monitoring from within the university sector. Therefore, as suggested by Esham [24] , it may be appropriate to consider the setting-up of a higher level body to provide direction to industry interaction cells setup at universities. This higher body should comprise representatives from both the universities and the industry in advisory capacities and should recruit personnel with strong leadership qualities and experience in industry and university affairs to provide the much needed guidance to the cells at universities. As far as industry is concerned, given the scale and diversity of local industries it is highly unlikely for each firm to come up with a liaison office of its own to interact with universities. Hence, Esham [24] recommended that the more feasible approach would be to setup liaison offices with the involvement of the industry association like the chambers of commerce and industry.
B. University-industry interactions in Sri Lanka: empirical findings
We have collected some empirical data from an exploratory study of university-industry collaborations in Sri Lanka in 2015. This section presents some of the key findings, which draw on the following: a questionnaire survey sent to universities; some pilot interviews conducted with university academic staff and a few company managers; some secondary data on national government sponsorship initiatives linked to university-industry interactions; a focus group type workshop held with employees from different industry sectors in Colombo (presented in Section C below).
Sri Lankan governments since 2005 formally started supporting university-industry interactions. In doing so, in 2005, the University Grants Commission -Sri Lanka (UGC) introduced a Commission Circular promoting university-industry collaborations. In that, the UGC granted one year leave for senior university academics to work in any industrial establishment. In 2014, the government of Sri Lanka introduced a mechanism of triple tax deduction from the industry if they collaborate with universities in doing research [25] . As a result, universities such as University of Colombo, University of Kelaniya, and The Open University of Sri Lanka established formal units dedicated for university-industry collaborations. Third, the government allocated in its 2015 government budget funding some funds specifically for the following: (1) research and innovation in universities -pure sciences; (2) research that directly impact on communities; (3) post-doctoral research for academic staff just completed their PhDs; (4) local and international training for university academics; and (5) soft loans for academics to commercialize products developed through R&D.
In the above context, we conducted a series of interviews and a questionnaire survey covering eight state universities of Sri Lanka to better understand the status of university-industry interactions. These eight universities were selected after our preliminary investigations that led to exclude seven universities due their lack of involvement in such types of interactions. Of the eight universities, four were established during the period of 1940 to 1960, three were established during the period of 1970 to 1980, and one was established after 1999. One university can be identified as located in a rural area while the remaining seven universities are located in urban areas of the country. For our questionnaire survey, the key senior academics (professor and senior lecturer grades) involved in university-industry interactions responded. We covered the faculties of applied sciences, medicine, engineering, computer science and information technology in conducting interviews and the survey. The total responses we received for our comprehensive questionnaire was 43, of which 42 per cent identified their respective universities interactions with the industry as 'much better' while 52 per cent identified this activity as 'good'.
Our questionnaire survey responses highlighted some key motivations in establishing university-industry linkages in Sri Lanka. For example, in relation to main modes of collaboration with industry currently being undertaken by universities, the university respondents rated 'student placement in industry' and 'consultancy to industry by Academic staff' as the most significant modes of collaboration (see Table I ). The next most important modes of collaboration were seen as 'research contracted to university staff' and 'training of industry staff at university'. In terms of factors that motivate universities to consider establishing collaborative links with industry, as shown in Table II , the university respondents rated (1) 'to access industrial feedback for graduates and curriculum development' as the main motivating factor. The next most important factor was that collaboration with industry was seen as giving universities (2) 'access to complementary expertise in industry'. Also significant was that collaboration with industry provided an opportunity (3) 'to train students in an industrial environment'. The next most important motivations were (4) 'to make a contribution to country's economy' and (5) 'to find an exploitation outlet for research capabilities'. 
Factors in motivating collaborative links with industry (ranked according to mean value) Motive Rank
To access industrial feedback for graduates and curriculum development.
(1) To access complementary expertise in industry.
(2) To train students in industrial environment.
(3) To make a contribution to country's economy.
(4) To find an exploitation outlet for research capabilities.
(5) To access state of the art equipment and facilities.
(6) Collaboration is a strategic institutional policy.
(7) To get industrial funsing.
(8) Government policy and/ or political pressure.
In terms of the most important mechanisms used for establishing collaborative links with industry, as shown in Table III , the most highly ranked mechanisms used are as follows: (1) 'access to specialized technical reports, equipment and industrial R&D'; (2) 'participation in research contract and joint research'; (3) 'invention originating in university taken up by existing industrial companies'; (4) 'analysis and testing in industry'; (5) 'consultancy to industry by academics'. 
Mechanisms for establishing collaborative links with industry (ranked by mean value)
Mechanism Rank
Access to specialized technical reports, equipment and industrial R&D.
(1) Participation in research contract and joint research.
(2) Invention originating in university taken up by existing industrial companies.
(3) Analysis and testing in industry.
(4) Consultancy to industry by academics.
(5) Personal contact via conference/ seminar type networking with industrial staff.
(6) Part-time secondment of academic staff to industry.
(7) Creation of university spin-out companies (based on invention originating at university).
(8) Academic staff as non-Executive Directors in industry.
Barriers to establishing collaborative links with industry were ranked somewhat differently from those for motivations and mechanisms shown in earlier tables, perhaps reflecting the lack of incentives for academics to pursue this line of activity (see Table IV ). To calculate the means shown, a score of three was given to a 'very significant' barrier, two was given for a 'moderately significant' barrier, and one was given for a 'not significant' barrier. Hence the major barriers are seen as: (1) 'insufficient experience in New Product Development (NPD) and commercialization'; (2) 'cannot respond to needs of industry because our equipment base and facilities are insufficient'; (3) 'poor knowledge of industry relevant needs'; (4) 'differences in objectives of the university and company'; (5) 'work required by industry not always interesting for us'. Other barriers ranked lower than these five refer to institutional working arrangements of university staff perhaps not being conducive to taking on external collaborative tasks such as the ones listed in barriers 9 to 12 in Table IV. We conducted a few interviews with academics involved in university-industry interactions from a few of the Sri Lankan universities that had responded to our questionnaire survey. These interviews helped to confirm the following matters. First, at the very basic level all the universities irrespective of the Faculty (e.g., Engineering, Medical, Applied Science, Management, Agriculture, Humanities) do provide industry oriented training programs. Some are courses leading to a qualification, PG dip, MSc, MBA, etc. In addition, they provide customized training programs to suit specific industry needs upon request. Further, some universities (both urban and rural) offer programs on an e-learning platform. Second, at a higher level of interactions, we identified one university that hosts some industry sponsored laboratories. The government agencies and the private sector often approach these laboratories for consultancy services, demonstrating another type of university-industry interaction. Third, all universities to some extent are involved in providing different types of dedicated services to the government agencies and the private sector, as consultancy services. For instance, Faculty of Medicines providing services to the Ministry of Health and many private sector firms with services such as biochemical, pharmacological, hematological, genetic, microbiological, pathological, parasitological, obstetric and gynecological. Additionally, Agriculture Faculties are providing services to the government agencies and the private sector, by performing multi-disciplinary R&D in plants and animals involving agricultural, medical, dental, aqua-culture, livestock, forestry, environment, indigenous medicine, and pharmaceuticals. Fourth, two universities, two government agencies and a Japanese university were involved in an internationally funded project on pollution control and remediation techniques for waste landfill sites in Sri Lanka.
In addition, we conducted a few interviews with some industry representatives. One official from a chemical manufacturing firm identified that charges for the services are reasonable and services are identified as accurate and reliable when the services are obtained from universities. An officer from an international NGO stated that they approached universities to get assistance in environmental assessment activities. Another officer from a government health related organization confirmed that medical faculties support government health initiatives. This officer also acknowledged that they have good relations with Humanities Faculties too, and gave evidence for taking assistance from a Humanities Faculty to conduct a broad based survey on health issues pertaining to internal migration covering a substantial portion of the country. However, industry representatives are unanimous in identifying the following as problems (or barriers) to maintaining collaborative relationships with universities: bureaucratic system prevailing in the universities; lack of experienced staff to deal with industry; university and industry objectives are different and considerable efforts are needed to match these objectives; universities are more concerned about their teaching rather than maintaining relations with industry; there is insufficient business know-how with universities. Some of the industry representatives also mentioned the following as more generic type of challenges to university-industry collaboration in Sri Lanka: lack of support for industrial research from universities or government; most industrial firms are reluctant to spend money on research; change of attitudes of all parties is very important; there should be a mechanism to link universities with SMEs.
C. Workshop with industry participants
Some of the key issues arising from our Colombo Workshop session held in June 2015 with approximately 40 employees from different industry sectors also provided some helpful insights for our study. It was mentioned that universityindustry research partnerships, such as the types of interactions described above, enables companies to integrate corporate R&D resources with university resources as part of a long-term partnership. This allows university research staff to benefit from insights into future business areas that firms are working in, while the sponsoring company gains access to the wider expertise available in the university community. The workshop participants highlighted a number of existing barriers and challenges that might inhibit university-industry collaborations in Sri Lanka. They also provided some suggestions of how to address and overcome some of these challenges. Within the scope of this paper, we highlight a few key issues arising from this workshop.
One issue mentioned by most of the workshop participants is that there firstly needs to be a culture developed within universities, which recognises the value of business and commercial engagement, by creating awareness among academics about the importance of commercialising their research results. Universities could properly utilize the contact with industry employees, who might be their ex-students, to identify needs of future continuing professional developments. At the same time firms from the private sector, as well as trade associations need to be made aware of the variety of linkages that can be created directly and indirectly with higher education institutions. Hence there appears to be a lack of understanding about what each of the partners can bring to such collaborations. This is partly linked to the fact that outputs of firms are seen to be more practical based and outputs from universities are less practical and perhaps more theoretical based. Hence there needs to be some mechanism to help improve the understanding of what the universities and firms can offer to each other. One suggestion made is to create a national institute that acts as an industry-academia coordination body that can highlight the benefits of university-industry collaborations to both universities and firms and it can set-up some forums that bring together these key actors at workshop/ conference type events to gain a better understanding of the needs of potential collaborators. Here it was also mentioned that the government can play an important role by helping to set-up such a national coordination body. Furthermore a number of practical suggestions were mentioned by the workshop participants. For example, universities could be more proactive in providing some form of knowledge transfer sessions to company staff on latest technological developments that some university research groups are working on. In return, the industry participants may be able to suggest some potential applications for taking the research results from universities into industry and potential commercialization. These types of forums might be organised around key themes that are of interest to the universities and industry, which could include environmental science, telecommunications, IT, sustainability, agricultural sciences, textile technology and a range of other areas. Postgraduate and undergraduate students could also act as facilitators of collaboration and other forms of knowledge transfer between universities and the private sector. For example, it was mentioned that some universities already offer some of their students' opportunities to implement some of their research projects with industry partners, so this could be expanded in the future. Where feasible, some university departments may consider working closely with industry for assistance with curriculum development whereby students are developing the type of skills that will help them to secure graduate jobs after completing their undergraduate studies as industrial firms would be able to benefit from hiring students with both academic and practical related skills.
V. ANALYSIS AND DISCUSSION
Many universities in developed countries and some in developing countries have created Technology Transfer Offices (TTOs) to deal with issues related to patenting, licensing and new venture creation based on university owned intellectual property targeted at closing the gap between invention and innovation in a triple helix type setting. Hence when initiating university-industry collaborations in developing countries, the key actors or government agencies involved with this type of initiative should perhaps examine any evaluation reports from countries that have TTOs to learn about the governance structure of the TTOs within a university setting, how effectively they have helped to spin-out companies and technology licenses from universities. These types of policy instrument evaluations may also shed some light on the firm's objectives to collaborate with universities. For example, is the remit classified as research, education, technology transfer, dissemination, networking or any other objective? These objectives might be viewed as investments in specific collaborative activities with a university and the expected values could be compared with the firm's financial commitment and other forms of in-kind support, to evaluate how the firm perceived such types of collaboration. These issues are linked to the point that both parties (i.e. the firm and the university) must be well aware of the potential pitfalls of university-industry collaboration before entering into such agreements. A previous U.K. based survey identified 'divergence of objectives' between the university and industry participants as the most frequently cited problem area in university-industry collaborations [26] . The divergence could be caused by changes in priorities on the industrial firm side, sometimes driven by changes in management structure or ownership, or on the academic side, driven by cultural factors that may steer the research in a different direction. To help mitigate this problem, the sponsor companies should try to manage the relationship better and more carefully over time.
As mentioned in our empirical findings earlier, there are a few fledgling initiatives where industry sponsored laboratories have been set-up in one university. If other universities in Sri Lanka are to follow this type of initiative there is a need for a 'collaboration champion' to drive this type of strategic partnership and this person could be from the university or from the company. Hence, this points to the fact that the focus of university-industry collaborations, especially in a developing country context, should be on projects that can be managed, and whose results can be implemented by the collaborating partners given their limited capabilities. If the remit of such projects might be too complex or uncertain, then the risk of failure and loss of trust is very high while the potential of valuable outcomes remains rather low. In addition, as mentioned by Schiller and Lee [27] , individual actors and personalized capabilities are expected to be of particular importance in meaningful university-industry collaborations because general institutional trust does not exist among science and industry in many developing countries yet. Also advanced capabilities that help to solidify such linkages are not yet widely spread among actors in science and industry. Hence outstanding individuals (e.g. 'collaboration champion'), which might be researchers and administrators at universities, entrepreneurs of SMEs, and managers and top engineers in large firms, have to play a more prominent role to help provide the necessary institutional and financial resources to demonstrate the mutual benefits of university-industry collaboration to others.
Some university-industry collaborations can be viewed as a strategic partnership for the industrial firms as it offers a number of benefits. One major benefit is that the research collaboration may lead to work on developing technologies and product prototypes that might not currently exist, enabling the industry partner to target potential new markets. Similarly, university academics and research staff can benefit from longer-term collaborations by gaining a better appreciation of the business environment complexities that the industry partner firm is immersed in. Some industrial firms considering investment in more long-term university-industry collaborations are likely to want to know how they could measure the success of entering into this type of partnership. Perkmann, Neely and Walsh [28] state that a suitable measure for the emergence of valuable new ideas from such universityindustry collaborations is the number of new early-stage projects that have come about as a result of the alliance. Hence this is one impact of the collaboration. A second measure for impact can be represented by the weighted number of solution concepts generated during the alliance, such as for instance new technical architectures informing the design of systems. Thirdly, the incidence of innovations may be accounted for by the impact of collaboration activities on ongoing R&D programmes or even the design of new or improved products or projects. Another type of impact consists of benefits such as recruiting trained graduate and post-graduate students, building wider networks within the academic and industrial communities and adoption of new techniques, methods or approaches within the firm.
VI. CONCLUSION
Reflecting on findings from our empirical research undertaken in Sri Lanka, we consider that the technological demand of industrial firms to universities in developing countries is different from that experienced in developed countries, but not essentially weaker or less relevant. Usually the collaborations are not necessarily concerned with technological innovation in a strict sense, but more with adaptation, enhancement, incremental change, and adjustment to local circumstances. We could also postulate that resource constraints in developing countries do not completely inhibit university-industry interactions. In fact, some academics do actively attempt to overcome various resource barriers. Hence this demonstrates that there are possibilities and potential opportunities open to those academics, with the right level of institutional support and backing, to initiate such linkages.
In Sri Lanka and some other developing countries, universities are not yet in the business of starting up new companies, neither is it their core mission to manage start-up companies. They are however, part of the larger community, and they perhaps need to acknowledge that they have a third mission, which encompasses the need to contribute to the regional economic development. This of course requires the government to allocate funding and other support to public universities in order for the universities to fulfil the third mission. Typically there is a lack of infrastructure, skills and resources required to support academic entrepreneurship and academic-industry collaborations.
Our empirical research findings are based on a single case study approach (i.e. the empirical research evidence was gathered in Sri Lanka, which is seen as the country case study here) in order to explore an under researched area [29] . Concurring with other single case study based research outputs like for example, Zott, Amit and Massa [30] , the emergent nature of university-industry collaborations in a developing country like Sri Lanka presents the need for exploratory research in this area. Therefore, whilst generalisations cannot be made across other developing country contexts, the findings reported in this paper can be reinterpreted and reconstructed in other developing country contexts. This presents opportunities for further research to explore how some of the universityindustry interactions might already have been initiated in other developing countries and whether these have been evaluated to establish any innovation and entrepreneurship type impacts.
